Quality improvement approaches can strengthen action on a range of global health priorities. Quality improvement efforts are uniquely placed to reorient care delivery systems towards integrated people-centred health services and strengthen health systems to achieve Universal Health Coverage (UHC). This article makes the case for addressing shortfalls of previous agendas by articulating the critical role of quality improvement in the Sustainable Development Goal era. Quality improvement can stimulate convergence between health security and health systems; address global health security priorities through participatory quality improvement approaches; and improve health outcomes at all levels of the health system. Entry points for action include the linkage with antimicrobial resistance and the contentious issue of the health of migrants. The work required includes focussed attention on the continuum of national quality policy formulation, implementation and learning; alongside strengthening the measurement-improvement linkage. Quality improvement plays a key role in strengthening health systems to achieve UHC.
quality [5] . Moving forward, the 2030 Sustainable Development Goals (SDGs) have been hailed as a historic moment in global health. Unlike the MDGs, the SDGs are viewed as inclusive and integrated [6] . The SDGs are interconnected and span across multiple sectors and bring various developmental goals and targets together to improve overall human and societal development. For example, SDG 3-'Ensure healthy lives and promote well-being for all at all ages'-is intimately associated with SDG 6 (clean water and sanitation), SDG 7 (clean energy), SDG 9 (industry, innovation and infrastructure) and SDG 17 (partnerships) as well as the rights-based argument to health. As countries aim to strengthen and move their health systems towards Universal Health Coverage (UHC), quality of care has become an important component of this dialogue. The importance of quality within the UHC dialogue is clearly articulated in SDG 3.8, which aims to 'achieve UHC, including financial risk protection, access to quality essential healthcare services, and access to safe, effective, quality, and affordable essential medicines and vaccines for all'. Further, the 2016 adoption of the WHO Framework on Integrated People Centred Health Services by all Member States underscored the importance of innovative pathways aimed at securing a future in which all people have access to health services that are provided in a way that responds to their life course needs and preferences, are coordinated across the continuum of care, and are safe, effective, timely, efficient and of acceptable quality [7] .
Quality improvement approaches (linked strongly to quality planning and control) play an intrinsic role in reorienting care delivery systems from provider-centred to integrated people-centred health services where services are trusted, coordinated and respond to the needs of the individual. Emphasizing how structures and processes within a system interact with each other to improve and achieve desired health outcomes is unique to the model of healthcare quality, pioneered by Avedis Donabedian [8] and has direct consequences on how emerging global health issues are tackled. Quality improvement will have a critical role in addressing the shortfalls of previous agendas, realizing the goals put forth in the SDG era, and securing a healthy future for all by adopting participatory, systems-thinking and accountability-based approaches [9] . This article outlines the critical role of how quality improvement can be applied in emerging global health priorities. Quality improvement has the potential to have an impact on key global agendas including the global actions on noncommunicable diseases and antimicrobial resistance (AMR). In particular, quality improvement can bridge the dichotomy-the artificial divide-between health security and health systems; addressing global health security priorities through participatory quality improvement approaches; and improving health outcomes at all levels of the health system.
Health Security and Resilient Health Systems
The Former Director General of the WHO, Dr. Margaret Chan recently emphasized that 'for infectious diseases, you cannot trust the past when planning for the future [10] '. Recent global health epidemics have underscored the critical need for local health authorities to improve epidemic preparedness and response at the national and sub-national level to guarantee collective global security. Key pillars essential for enhancing both global and local health security are reflected in Fig. 1 . These pillars are informed by WHO's health systems response to safely reactivating essential health services during the 2014/2015 Ebola Outbreak.
The concept of global health security, though not new, has seen increasing prominence, and can be defined as efforts undertaken by countries to prevent, detect and respond to infectious diseases and other public health threats and to reduce the risk of these threats crossing borders [11] . All countries have a binding agreement to report certain disease outbreaks and public health events to WHO to help the international community prevent and respond to acute public health risks that have the potential to cross borders and threaten people worldwide. Recent outbreaks have resulted in increased attention and commitment [12] [13] [14] from the international community to support countries adhere to this binding agreement.
An immediate concern for countries aiming to adhere to the WHO International Health Regulations (IHR) is the capacity of effective public health surveillance systems at the sub-national level to detect, assess and trigger reporting mechanisms at the sub-national level to the national and global level. The majority of countries, particularly resource-limited countries, are often ill-equipped with early warning systems and trained health personnel at the frontlines to detect such cases. The 2014/2015 Ebola outbreak, which originated in a small village in Guinea, West Africa, is one such example of how deficiencies in the development and implementation of surveillance systems compounded by limited human resources can lead to a public health emergency of international concern [15] . Further, the Zika epidemic in the Americas highlighted how poorly prepared countries are to face the next infectious disease epidemic [16, 17] . Both examples highlight how global health security is dependent on individual security, which comes from individual access to safe and effective health services, products and technologies [18] . However, individual security cannot be achieved without an efficient health system (with attention to all building blocks) that can deliver quality essential health services alongside financial risk protection and that ensures access to safe, effective, quality and affordable vaccines and medicines to all.
Quality improvement mechanisms can play a major role in stimulating the discourse and enhancing convergence between health security and resilient health systems. A clear entry point for the application of these quality improvement approaches can be considered in many relevant areas. Three examples shed further light.
First, clear measurement metrics and performance monitoring of service delivery across all levels of the health system-micro-level (continuum of care at the facility-level); meso (referral systems between health facilities and with district/national/regional teams); and macro (link up with national level surveillance systems)-are critical during public health emergencies. Clear reporting channels for integrated surveillance, monitoring, and early detection, that is complemented by fitfor-purpose health workers and well-functioning supply-chain and diagnostics systems are needed to assure the timely detection of potential hazards at the point of care. This is only possible if there is national direction and commitment for reporting diseases in-country, linking with global metrics and indicators for emergencies and routine service delivery. Quality improvement approaches can be applied in strengthening all these areas.
Second, the application of proven quality improvement approaches into the processes of improving care delivery during peacetime efforts and emergencies. Speeding up the application of improvement efforts that seek to address what care is delivered, and how that care is delivered, is critical for both emergency preparedness and response. For example, quality improvement can be applied during preparedness efforts and during simulation exercises to inform emergency strategy refinement and development. In the case of infectious disease outbreaks, where cases need to be rapidly contained, improvement efforts can be applied to rapid team building and problem-solving by district teams, collaborative facilities and rapid response teams.
Third, strengthening leadership and management capacity of district health management teams with a focus on quality improvement can provide a means of strengthening the convergence between health service delivery, emergency preparedness and community representation. Specifically, for protracted emergency settings, the establishment of Emergency Operating Centers (EOC) at the districtlevel with facility and community representation on the district health board to inform overall service delivery during emergencies. Quality Improvement can contribute through the planning stages of active representation by all stakeholders. Further, to inform response efforts, the establishment of assurance and control mechanisms such as periodic situation reports to assess, monitor and inform action is critical. Quality planning can also play a role through the development of standard operating procedures, to operate the EOCs.
All three examples above need to be carefully considered within the context of how quality improvement efforts can further be improved during peacetime and how such approaches can be utilized during emergency response efforts.
Emerging Global Health Priority Areas
The past decade has seen a rise in multiple global health priorities, many of which stand to benefit from the application of quality improvement approaches. Two stand out.
The rise in antimicrobial resistance (AMR) has received significant attention [19] . Often classified as an emerging public health threat, the response to AMR can benefit from quality planning and quality control mechanisms which seek to enhance the stewardship of antimicrobials. For example, facility control mechanisms such as establishing schedules for monitoring; a checklist of key tasks to be performed including tracking antibiotic in-take and out-take at the pharmacy; assigning clear responsibilities for monitoring; and optimizing efficiency through education of healthcare workers, patients and communities can be applied to monitor antibiotic prescribing and resistance patterns. Furthermore, routine quality control mechanisms can seek to measure progress on standards set forth by the national government in this arena. Additionally, health facilities have a clear and vital role in achieving the vision for limiting AMR that can be activated through quality improvement mechanisms. Such efforts can include but are not limited to developing quality manuals for antibiotic resistance and feeding the learning from the application of these manuals to inform wider strategic policy dialogue on AMR at both the national and sub-national levels.
The world is experiencing large migrant movement with over 250 million international migrants (at the international level, there is no universally accepted definition of the term 'migrant'. Migrants may remain in the home country or host country ('settlers'), move on to another country ('transit migrants'), or move back and forth between countries ('circular migrants' such as seasonal workers)) [20] . Indeed, at the end of 2015, there were estimated to be over 21 million refugees and 3 million asylum seekers worldwide, in addition to 763 million internal migrants (~11% of the world's population), of whom over 40 million were internally displaced persons [20] . Current trends indicate further increases. The SDGs and the goal of UHC cannot be achieved if migrants cannot access the same essential quality health services as members of host countries. The role of quality improvement becomes evident with an emphasis on the often-neglected quality domain of equity. That is, affording all populations timely access to the full spectrum of services-promotive, preventive, treatment, rehabilitative and palliative. This process can be facilitated using quality planning and control mechanisms that seek to mitigate the risks of inequities across populations. Quality improvement methodologies can be applied in health facilities that are tasked with delivering care to migrants. A particularly important focus of concern is the critical role of essential packages of services that aim to standardize what services are provided at primary, secondary and tertiary levels of care to all populations, including vulnerable populations such as migrants. These essential packages of services address priority needs of a country's population, providing a strategic framework and pathways for providing quality essential health services. Such packages need to be balanced at the planning and implementation stage, between immediate priority areas-for example, the role of structures for quality that focuses on water and sanitation-and longer term approaches to developing integrated service delivery.
Leading Quality Improvement at all Levels of the Health Care System To achieve better health outcomes at the societal level, it is important to emphasize quality across the spectrum of health systems from the sub-national to the national and across primary, secondary and tertiary levels of care. Primary care is the basic or general healthcare focused on the point at which a patient ideally first seeks assistance from the medical care system. It is the basis for referrals to secondary and tertiary level care. Secondary care is specialist care provided on an ambulatory or inpatient basis, usually following a referral from primary care. Tertiary care is the provision of highly specialized services in ambulatory and hospital settings. The pivotal role of primary care and its beneficial impact on population health is well documented [21] . It is at this level that majority of quality improvement approaches are implemented. However, the quality of health services received at this level is often unknown [22] although there is a rapidly emerging body of knowledge. In addition, little is known about the continuity of quality improvement approaches beyond its expected life cycle and into the scale-up phase at this level. Several advances have been recorded in improving secondary care around maternal and child care, infection prevention and control, surgical procedures and medication use [23] [24] [25] . A systematic and unified approach, however, remains largely elusive. Unlike the aforementioned areas, in tertiary care, quality improvement has often received less priority. Improvements in secondary and tertiary care quality in high-income countries can be driven by reimbursement policies and quality improvement frameworks; this is not the case in most countries. We can see that strategies to implement quality interventions at various levels of the health system vary at large. Proven quality improvement interventions depend on an enabling environment at the national and facility-level to institutionalize quality improvement as part of everyday culture and sustain healthcare improvements. This is where leadership-at all levels-becomes critical.
Different organizations have provided opportunities to identify lessons learned when applying interventions at the frontline of service delivery. A wide variety of improvement methods are being utilized to contribute to global development agendas [26] . Until recently, quality improvement efforts have focused on provideroriented models and improving 'hard' clinical outcomes, such as improving antenatal care coverage or prevention of mother-to-child transmission of HIV at the facility-level. The WHO Framework on Integrated People-Centred Services heralds a fundamental shift in thinking to address the needs and preferences of people; the focus on patient and community empowered to be more active in their own health is given prominence [27] . Incorporating quality improvement approaches using participatory approaches, into this new way of thinking will require individuals as active participants in the design and delivery of health service reforms and models of care, governance and monitoring and accountability structures as well as coordinating services across all sectors; leadership of a different kind.
As quality improvement has evolved over time, so has process documentation. The current challenge of quality improvement is how documented improvements can be cascaded across wider audiences to ensure frontline leaders have access to just in time information to have the maximal positive impact on service delivery. Harvesting and sharing these practices, challenging these approaches and sparking new innovative ways of undertaking improvement through global knowledge exchange mechanisms is key, particularly in the light of the evolving global dialogue on UHC [28] . Basic principles of healthcare quality such as leadership, teamwork, quality culture; applied in different national health systems are fairly consistent. Evidence-based quality improvement interventions which require little investment-for example, process improvement-can be replicated across the globe with local adaptations. However, a critical component of process improvement is documenting how improvements were undertaken. Documenting the process from the onset of any improvement activity, coupled with process evaluation mechanisms through the improvement phase is critical.
Practical experiences and lessons from the sub-national level, when well-documented and shared nationally and globally, play a critical role in informing national policy and strategy formulation on improving the quality of health services. Implementation at the frontline must inform and be informed by national direction on quality-defining what quality means at the national level-and seeks to create an enabling environment for delivering high-quality services. This must be informed by what works on the ground to institutionalize quality at all levels of the national health system and one that strives to ensure ownership among health workers, with the involvement of all stakeholders. National governments must articulate a vision for improving healthcare quality within their context and agree on locally adapted standards that can routinely monitor the quality of services at the point of care (primary, secondary, tertiary). The incorporation of quality improvement approaches in national health policies or the development of focused quality policies or strategies is needed for wider adoption of evidence-based quality improvement practices throughout the health system.
Measurement and Improvement Nexus
Measurement can be wasteful when it does not go hand-in-hand with improvement. Many countries and programs are awash in data, yet the link between this data and improvement has remained a critical system gap. Indeed, there is a need to improve the way we measure, utilize the data we have, define what we measure, and how we use it to drive change. Five key directions can be suggested. First, make the data we have better. Second, use the data we have better. Third, measure better in terms of what we measure and how we measure it. Fourth, stop collecting data we do not use. Finally, link local efforts to the global dialogue rather than allowing the global dialogue to be the driver of local action.
Active efforts are being taken along these lines. There have been growing efforts to improve the quality of routinely collected data. If high-quality, these data provide close to real-time insights into components of the functioning of healthcare systems from the lowest to the highest levels and allow local managers to understand and improve. Some of this work has used innovative methodology including partnering with non-governmental organizations [29] ; application of random sampling methodology [30, 31] to reduce resources needed to target improvement; strengthening data utilization at the management level [32] ; linking measurement and feedback [30, 33] ; and building capacity through initiatives focused on data quality and utilization [34, 35] .
There is also a need to build the capacity and culture to use the available data more effectively and efficiently to measure quality and inform quality improvement. This will require work to transform data into information, knowledge and drive action for change through knowledge dissemination. Other work has included efforts to build capacity for data analysis, leadership and data-driven management including accountability and developing learning systems rather than data primarily as an audit tool. Decentralization of decision-making and accountability to sub-national levels with strengthened capacity in data management systems to support district health management with a focus on the measurementimprovement nexus proves pivotal for delivery of quality health services.
Conclusion
The field of quality improvement has much to offer in tackling emerging global health priorities. Fresh ways of thinking about how to apply quality improvement in the rapidly evolving landscape of global health is needed. Quality improvement efforts are an integral component of the shift towards more people-centred health services. Rapidly evolving global health priories provides multiple specific and tangible quality entry points at different levels of the health system. Some examples have been explored here ranging from global health security, migrant health, AMR and the measurementimprovement nexus. Many others could have been mentioned. If the potential of quality to demonstrate its impact is to be realized, a new form of leadership is required at all levels of the system. The quality improvement community needs to clearly articulate the positive impact that it can stimulate on health systems that are moving towards UHC.
